increase is attributable to improved survival of critically ill children, increased use of invasive measures for intensive care, and increased awareness by practitioners. 3 Improved care of patients with single-ventricle congenital heart problems and increased use of cardiopulmonary bypass in children would be expected to increase stroke risk.
In this edition of Circulation, Kenet et al 4 report a meta-analysis of the role of multiple thrombophilias as risk factors for pediatric AIS and CSVT. Given the absence of randomized controlled clinical trials in pediatric stroke, this meta-analysis by many of the world's leaders in pediatric stroke is particularly welcome-the well-known limitations of meta-analyses notwithstanding. 5 Because of the relative infrequency of pediatric stroke compared with adult stroke, only international collaborations such as reported in this article will move the field forward. The study by Kenet et al is by far the most comprehensive analysis to date of the effect of thrombophilia on pediatric stroke. This systematic review and meta-analysis encompasses observational studies from 1970 through 2009 in children from birth to 18 years of age. The meta-analysis includes 1764 patients (1526 AIS and 238 CSVT) and 2799 control subjects. Because of the paucity of data on pediatric stroke outcomes and recurrent stroke, the data are restricted to first presentations of AIS and CSVT.
The pathophysiologies of AIS 6 and CSVT 7 (see Figure) are distinct; therefore, the relative role of thrombophilia in these 2 settings may be different. Indeed, the Table shows retabulated data from Kenet et al to highlight the fact that the odds ratios for AIS and CSVT differ with each thrombophilia. For example, both antithrombin and protein S deficiencies are associated more with CSVT than AIS, whereas protein C deficiency is associated more with AIS than CSVT. However, caution in interpreting these data is suggested by the unexpected finding that Ն2 genetic thrombophilia traits are less associated with CSVT than antithrombin deficiency alone (see Table) . Similar to the distinction between AIS and CSVT pathophysiology, a prenatal venous infarct, a neonatal arterial ischemic stroke, and a stroke in an older child also likely differ in underlying mechanism. However, there are insufficient data in the article by Kenet et al or elsewhere in the literature to assess the possibly differing role of thrombophilia in these subgroups.
Although the study by Kenet et al is an important new study, a number of methodological issues limit the interpretation of the authors' conclusion that thrombophilias are risk factors for pediatric stroke:
1. The available studies for review and meta-analysis are small and observational. 2. The reliability of the odds ratios reported for pediatric stroke is critically dependent on the quality of the 2799 normal control subjects in the individual studies. How- ever, the quality of these normal control subjects is not discussed by Kenet et al. How were these control subjects obtained? Were the control subjects matched by age and ethnic group? 3. The relationship between the timing of the stroke and the timing of the blood sample for thrombophilia testing is not disclosed. Although prothrombotic mutations and lipoprotein(a) contribute consistently to thrombosis risk, acquired transient deficiencies of antithrombin, protein C, or protein S and the presence of antiphospholipid antibodies do not. This is a potentially important confounding factor because thrombosis can, for example, result in transient, acquired low levels of antithrombin, protein C, and/or protein S. What is the significance of a low protein C level hours after a pediatric stroke-cause, effect, or epiphenomenon? Thrombophilia assays were presumably performed after stroke presentation to investigate its origin. Therefore, the conclusion that thrombophilias are risk factors for first pediatric stroke is limited to inherited thrombophilias, including lipoprotein(a). In contrast, the data provided demonstrate an association only between acquired thrombophilias and pediatric stroke. 4. Although the methylenetetrahydrofolate reductase mutation is generally considered to be relevant only to thrombosis in the setting of an elevated serum homocysteine, neither serum nor urine homocysteine was reported because of a paucity of data. 5. Lipoprotein(a) data are limited to 4 studies from a single research group. 6. Antiphospholipid antibodies were not evaluated as stringently as updated diagnostic criteria for antiphospholipid antibody syndrome 8 and rarely included anti-␤ 2 glycoprotein 1 antibodies. This is a particularly important issue in children, in whom transient antiphospholipid antibody titers are commonly found after even mild viral infections. It is unknown whether these transient antiphospholipid antibodies confer an increased thrombotic risk to these children.
There are numerous unanswered questions with regard to the clinical indications, if any, for thrombophilia testing in pediatric patients who have had a stroke. 9 Should all children 11 Antithrombotic treatment guidelines have been proposed for children with AIS and CSVT. 12, 13 Although these guidelines are widely followed, they are based largely on expert opinion rather than controlled data and have not been rigorously validated. Only randomized controlled trials can result in true evidence-based guidelines for the treatment of childhood AIS and CSVT. Although rare, the incidence of AIS in children is similar to that of pediatric brain tumors, and coordinated multicenter randomized controlled trials of pediatric brain tumors have been successfully undertaken. 14 The formation of national and international networks focused on pediatric stroke research has been an important first step. Nevertheless, the internationally authored article by Kenet et al does not address the merits of different treatment for neonates and children with thrombophilia. Therefore, the question remains: Of what clinical use is thrombophilia testing if it does not alter management? It is to be hoped that future research will address this question. For now, participation in the International Pediatric Stroke Study 15 is encouraged to allow uniform collection of comprehensive data, including thrombophilia testing, for all children with stroke.
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